NiCo 2 S 4 @NiO electrodes were fabricated with different electrochemical deposition durations, including 1 minute, 5 minutes, 10 minutes, 15 minutes and 20 minutes, respectively. Their cyclic voltammetry properties were analyzed to ensure best electrochemical deposition duration, as shown in Figure. S3. It was observed that the capacitance was increased initially with the increase of deposition time. However, further increasing the deposition time up to 15 minutes, the total capacitance was decreased and the CV curves of the electrodes had deformed even at a low scan rate, which might due to the increase of thickness and density of NiO nanosheets. Too thick and dense NiO nanosheets may limit the contact between the active materials and electrolyte, prevent the ion penetration to the inner core of NiCo 2 S 4 , decrease the electrode conductivity. Based on the CV curve analysis, we chose 10 minutes of electrochemical deposition as the optimal deposition duration. In the manuscript, all of the NiCo 2 S 4 @NiO NWAs related tests were based on the deposition of 10 minutes.
